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Outline of the lecture

This lecture introduces you to convolutional neural networks. These
models have revolutionized speech and object recognition. The goal
Isfor you to learn

1 Convnets for object recognition and language
1 How to design convolutional layers

1 How to design pooling layers

 How to build convnets in torch



Convnets (Fukushima, LeCun, Hinton)
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Convolutiona networks

Input layer @ (S1) 4 feature maps
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[Matthew Zeller & Rob Fergus]
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lmage convolution
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Convnets (Fukushima, LeCun, Hinton)



lmage convolution layer
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lmage convolution layer g




lmage convolution layer
¥

J 0
0, .




|mage max-pooling layer




Convnetsin Torch

&Qxﬁﬂe(-6¥;Wié‘
model = nn. Sequentlal();*/’r
model:add(nn.Reshape(1,32, 32)

-- layer 1:
model:add(nn.SpatlaIfBHCOlutlon 16, 5, 5))
model:add(nn.Tanh())

model :add(nn.SpatialMaxPo , 2, 2))
-- layer 2:
model:add(nn.SpatialCo ution 6 128, 5, 5))
model:add(nn.Tanh() df///

10 | model:add(nn.SpatialMaxPooling 2, 2, 2))
11 -- layer 3, a simple 2-layer ng al net:

12 | model:add(nn.Reshape(128*5*5))

13 | model:add(nn.Linear(128*5*5, 200))

14 | model:add(nn.Tanh())

15 model:add(nn.Linear(zee,le)%zy
16 model:add(nn.LogSoftMax())é(//
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ConvNets for Language

Output Layer

Leon Botlou

—_—

Hidden Layer 2

Phoneme Recognition Using Time-Delay

/Neural—Netwefk%

ALEXANDER WAIBEL, memBER, IEeg, TOSHIYUKI HANAZAWA, GEQFFREY HINTON),
KIYOHIRO SHIKANO, MEMBER, 1EEE, AND KEVIN J. LANG

Input Layer

V(P a5t from sctadd
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”; [Ronan Collobert, Jason Weston, 2008]
[Nal Kalchbrenner, Ed Grefenstette, Phil Blunsom, 2014]
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Sentence ConvNets

C; = mTSj—m—I—lzj
m is the filter of the convolution

B _ \ 8!
S = W@ W@ U(B’\ '“-W; \ |& Cat
0
R N one hot
W, € R 4-83 QWCOJJMZ

[Kalchbrenner, Grefenstette, Blunsom, 2014]



Sentence
DynConvNet

[Kalchbrenner et al, 2014]



Document models ( Misha Denil )



